


* Introduction

e Light meson spectrum

e Charmonium radiative transitions



Overview

Photoproduction at GlueX
(JLab 12 GeV upgrade)

Spectrum and photocouplings

Light mesons

GlueX (JLab), BESIII, PANDA

Exotics (1, ...)?




Calculate energies and [matrix elements (Z)' from correlation

functions of meson interpolating fields




Generalised eigenvector problem:

eI A () = e B0y

Eigenvectors = optimal linear combination
of operators to overlap on to a state







Spin and operator construction

On a lattice, 3D rotation group is broken to Octahedral Group

A M T T

dim 1 1 3
cont. spins | 0,4,6,... 3,6,7, ... 1,34, ... 2,3,4, ... 2,4,5, ...

Construct operators which only overlap on to one spin in the continuum limit

<O|OJ’M|J,, M,> = Z[J]6J7J/5M7MI

‘Subduce’ operators on to lattice irreps:

J JM
lo17, My = 823 Z2Vs; 4
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First J = 4 on lattice!
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More exotics
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by Vector Hybrid??

=== =] - This operator ~ commutator of
k ' two covariant derivatives
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What about multiparticle states?

KUV e —— A [ —— p——

———— ) ————

Mass / MeV

Expect two-meson states above 2m_

P Y N Momentum constrained to discrete
values on a lattice — discrete
spectrum of multiparticle states

| (pm) ., 0"~ 2.4 GeV
SN BN NN S e e A (with min mom allowed on lattice)

2m_~ 1.7 GeV

Where are they?
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Charmonium radiative transitions

BABAR, Belle, BES, CLEO-c

Meson — Photon coupling

E1,M2,E3

Dudek, Edwards & CT, PR D79 094504 (2009)
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Exotic 1" — Vector 1~

N, = J/yy
F(ne1 — J/¥v) = 115(16) keV

M, multipole dominates

% Same scale as many
measured conventional
charmonium transitions

BUT very large for an
M, transition

F(J/t — ney) ~ 2 keV

* Usually M; = spin flip = 1/m_suppression

* Spin-triplet hybrid = M transition without spin flip = not suppressed
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